Cyclic AMP-mediated modulation of immunoglobulin production in B cells by prostaglandin E1.
We had previously demonstrated in a transformed human B cell line, LA350, the existence of an inverse relationship between cyclic adenosine monophosphate (cAMP) content and immunoglobulin secretion using the cAMP-elevating agents such as cholera toxin and forskolin. In this paper we report that cAMP acting as a second messenger for prostaglandin exerts a similar effect on the antibody response of B lymphocytes. Incubation of the cells with PGE1 in the presence of the phosphodiesterase inhibitor isobutylmethylxanthine (IBMX) produced a concentration- and time-dependent elevation of intracellular cAMP. Significant increases of cAMP production were observed at physiologically relevant levels of PGE1 (10(-7) and 10(-8) M). Immunoglobulin production, whether measured as the total number of immunoglobulin-secreting cells by a reverse hemolytic plaque assay or as specific immunoglobulin production (IgM) by an enzyme-linked immunoadsorbent assay, was suppressed in a dose-dependent fashion by the presence of IBMX. This suppression of immunoglobulin production was significantly enhanced by the presence of PGE1. Phorbol myristate acetate-induced IgM production was also inhibited by the presence of PGE1. These results imply that prostaglandins regulate B cell activation and immunoglobulin production by signal transduction mechanisms involving cyclic nucleotides.